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Species diversity of bats in the Skole Beskids National Nature Park. — Yu. Chaika, O. Kusnezh. — In
total, 21 species of bats were found in the Skole Beskids National Nature Park. Among them, six species were
recorded in the territory of the Park form the first time: Rhinolophus ferrumequinum, Myotis brandltii,
M. alcathoe, M. dasycneme, Plecotus austriacus, and Nyctalus leisleri. Additionally, R. ferrumequinum was
recorded in Lviv region for the first time as well. During the summer, we observed 16 species of bats in the
Park. The abundance of bats during this season was not very high, and the places with their most explicit ac-
tivity were the Zhuravlyne and Polianetske lakes. It was established that 10 species take part in the fall
swarming. The most abundant species during swarming was Myotis myotis. The period of swarming lasted
from the beginning of September to the end of October. During the period of hibernation, 11 species of bats
were observed. The bats were found in 5 of 15 examined caves on Kliuch mountain. The period of hiberna-
tion during the 2015/2016 season lasted from the third decade of November to the third decade of March.

Key words: bats, species diversity, hibernation, swarming, Skole Beskids.

Bunosuii cxiaaa pyxkoxkpuiaux Hanionansnoro npupoanoro napky CkodgiBebki becknau. — 1O0. Yaii-
ka, O. Kycenex. — J{ns HIIIT «Cxomnisebki beckumu» BusiBneno 21 Bux pykokpwmmx. Ipotsrom mocii-
JUKEHb OyJIO BHUSBJICHO WICTh HOBHX Juiss Teputopii [lapky Bumm: Rhinolophus ferrumequinum, Myotis
brandtii, M. alcathoe, M. dasycneme, Plecotus austriacus, Nyctalus leisleri. Rhinolophus ferrumequinum Bu-
sIBJICHUH Brepuie it Teputopii JIbBiBcbkoi obiacti. ITin wac nitHporo nepioxy y HIIII tpamnsierses 16 Bu-
IIiB PyKOKpHINX. UHCeNpHICTh KaXkaHi MPOTATOM LBOTO MEPioAy HE BHUCOKA, Micls HaWOUIBIIOI aKTHBHOCTI
03. Xypasnure, 03. IlonsHenpke. BcraHoBieHO, 0 B OCIHHBOMY POiHHI OepyTh ydacTb NPEICTaBHUKH
10 BuniB pykokpwinx. HaituncenpHimmit Bua Ha poinHi — M. myotis. Ilepion poiHHS TpUBaB 3 MOYATKY Be-
PEcHs 10 KiHIA KOBTHA. Y Tepiof ribepHalii BiqMideHo npeacTaBHuKiB 11 BumiB pykokpmiux. Kaxanu Bu-
sIBJICHI Hamu y 5 13 15 obctexenux neuep r. Kirou. [lepiox 3umieni y cezon 2015/2016 pp. tpusas i3 111 ne-
kaju uctonana no 111 nekamu Gepesns.

Kiro4uoBi cmoBa: pyKoKpuili, BUAOBE Pi3HOMAHITT, TiOepHalis, poinHs, CkomiBchki beckuan.

Introduction

The order of Chiroptera is among the least studied groups of mammals in Ukraine. Bat species
are included into a number of red lists and they are in need of protection based on their census, iden-
tification of shelters and respective monitoring of the state of populations. The Ukrainian Carpathi-
ans, namely the mountainous part of the Skole Beskids National Nature Park is not an exception.
Previous studies in the area were held in 2000 and 2005 by A.-T. Bashta. Due to the large territory of
the Park, however, it is crucial to learn more about its climatic and geological features to character-
ize more precisely the distribution of bats in the Ukrainian Carpathians. Tectonic caves in the terri-
tory of the Skole Beskids provide shelters for hibernation and autumn migration of bats in Prykarpat-
tia and in the Ukrainian Carpathians, and therefore they need to be examined.

The goal of the present research was to ascertain the species composition of Chiroptera in the
Skole Beskids National Nature Park, identify the places of hibernation and swarming of bats, as well
as to compare the number of bats in different periods of the year.
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Material and methods

The research was conducted during 2013-2016 mainly in the territory of Skole and Maidan for-
estries of the Skole Beskids NNP, reserve tract “Zuravlyne,” located at an altitude of 600 m a.s.l.,
along the waterfalls of the Kamianka river, along the Parkski Range and the Middle Range, along the
Kluchniy river, and near the Polianetske lake. The study is based on our own observations and on
literature data.

The main methods of fieldwork during the summer and fall periods were the netting method and
the transect method using an ultrasonic detector (D200 Pettersson). Aiming to study the winter di-
versity of Chiroptera, the main places of bats’ hibernation in the territory of the Skole Beskids NNP
were examined. The caves were visited through the fall-to-spring period with different periodicity.
The monitoring was carried out with minimal disturbance for the animals, only active individuals
and not clearly identifiable ones were netted.

In all of the caught specimens, the species and sex were determined, and the length of the fore-
arm was measured. When working with animals, we followed the instructions of the Guidelines of
the American Society of Mammalogists regarding the use of wild mammals in research (Sikes,
Gannon, 2011). After identification and making measurements, all animals were released.

During the research, 15 caves located on the slopes of Kliuch Mt. were explored and identified
as potentially suitable places for bats to live in (Table 1). The largest accumulation of bats was re-
vealed in the Pilgrim and Kliuch-1 caves (the latter is a temporary name given to ease the identifica-
tion of survey sites).

Pilgrim is the largest of the caves examined. The total length of cave passages reaches 600 m.
The cave is divided into 3 large halls. The temperature in the first room is + 8°C, in the second
room +7 °C, and in the third room + 7°C.

Kliuch- 1. The total length of cave passages does not exceed 300 m. The cave has two closely
located entrances: a vertical and a horizontal. The vertical entrance is round and 3 m wide. The
size of the horizontal one is 2.5 x 2 m. The caves represent a long crack that extends from the
bottom to the top of the mountain. In the first part of the cave the temperature is + 2-3°C, while
in its second part is + 6°C.

Other cavities. In addition to the main hibernation places described above, bats were also
found in three shallow caves of up to 40 m in length. Due to small entrances, the temperature
inside them is stable (+7.5-8 °C). No bats were found in ten other examined cavities.

Species diversity of bats during summer

The overall number of bats during summer is comparatively small in the area. The bats are
commonly found close to mountain lakes, reservoirs, river valleys, and in anthropogenic landscapes.
During the summer in 2014 and 2015, bats were netted near the Zhuravlyne (Mertve) lake and by the
reservoirs near Dovhe village and the Polianetske lake that is located close to the border of the Park
in vicinities of Polianytsia village, Dolynskyi district.

The trapping location near the water reservoirs was chosen due to the higher number of speci-
mens of Chiroptera here compared to other terrains.

The largest number of individuals of diverse species was netted near the Zhuravlyne lake. A to-
tal of 9 species were found there: P. auritus (07.19.2014 — 1 &, 7.07.2015 — 2 &), Eptesicus serot-
inus (07.19.2014 — 2 & 1 9, 07.07.2015 — 2 &), P. austriacus (19.07. 2014 — 1 &), N. leisleri
(07.19.2014 — 1 &), M. mystacinus (07.19.2014 — 1 &), M. brandtii (07.07.2015 — 1 &), Myotis
daubentonii (19.07. 2014 — 3 &, 07.07.2015 — 4 &), E. nilssonii (07.197 — 1 &), and
M. dasycneme (07.19.2014 — 1 &, 07.07.2015 — 1 3). The largest number of individuals netted
was of M. daubentonii (7 specimens). The confinement of bats to this reservoir (Zhuravlyne lake)
can be explained by the high abundance of insects (which is due to thick vegetation cover and
marshy landscape) and the presence of an old forest located nearby.
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Table 1. The results of bat censuses during winter 2015-2016 (total number in all caves)

Tabmuns 1. Pesynpraté 3uMoBHX 00iKiB pyKOKpriuX y 2015-2016 pp. (KUTBKICTh 0OCOOMH B YCiX TIeuepax)

Species 15.11.2015 11.12.2015 20.12.2015 15.01.2016 13.02.2016 | 19.03.2016
M. myotis 18 29 27 28 30 34
R. hipposideros 2 0 1 1 1 2
R. ferrumequinum 1 0 0 0 0 0
Pl. auritus 0 1 0 1 2 0
M. bechsteinii 0 2 1 1 0 0
M. brandtii 0 0 1 0 0 1
M. dasycneme 0 0 0 0 0 1
B. brandltii 0 0 0 2 0 0
E. nilssonii 0 0 0 0 1 0

There were 4 species of bats found near the Polianetske lake: E. nilssonii (20.07.2014 — 1 &),
M. mystacinus (20.07.2014 — 1 &, 20.07.2015 — 1 &), M. daubentonii (20.07.2014 — 2 &,
20.07.2015 — 3 &), and P. auritus (07/20/2014 — 1 &, 2015/07/20 — 1 ).

At the reservoir near Dovhe village, records and catches were carried out on 29 July 2014 and
15 July 2015. Because of uncommon location and often nearby flights, catches were ineffective.
According to the data received using the ultrasonic detector, however, specimens of M. daubentonii
could be most likely found in the area. The less number of bats and the record of only one species
can be explained by several factors: 1) low density of aquatic vegetation, which leads to a relatively
low number of insects; 2) the absence of forests or old hollow trees near the lake, as well as other bat
shelters; 3) the reservoir’s history is relatively short and yet it may not be fully inhabited by bats.

To study the bat fauna with an ultrasonic detector the authors also laid out transects near the
Zhuravlyne (Mertve) lake, along the valleys of the Kamianka and Luzhky rivers within the Park, on
the slopes of Kliuch Mt., along the Stryi river near Dovhe village, Drohobych district. The studies
were conducted in 20142015, during June and July.

During ultrasonic records on the route near the Zhuravlyne (Mertve) lake, a few individuals of
Myotis daubentonii, Nyctalus noctula, Pipistrellus nathusii and one specimen of Barbastella bar-
bastellus were found. On the route along the Kamianka and Luzhky rivers near Kamianka village,
specimens of the following species were recorded: Nyctalus noctula, Eptesicus serotinus, and Myotis
daubentonii. Along the Stryi river near Dovhe village, a significant cluster of specimens of Nyctalus
noctula and a few individuals of Eptesicus serotinus were discovered.

In the middle of July 2015, a census of bats by detectors was carried out on Parashka Mt. and
the neighbouring mountain chain, at altitudes of 1100-1200 m. During census, the activity of bats
was not revealed, which can confirm the bats adherence to the reservoirs.

In total, 16 species of bats were found during the summer in the territory of the Skole Beskids
NNP, namely Plecotus auritus, P. austriacus, Barbastella barbastellus, Myotis myotis, M. dauben-
tonii, M. dasycneme, M. mystacinus, M. brandltii, Pipistrellus nathusii, P. pipistrellus, P. pygmaeus,
Eptesicus nilssonii, E. serotinus, Vespertilio murinus, Nyctalus noctula, and N. leisleri. Three spe-
cies from this list — P. pipistrellus, P. pygmaeus, V. murinus — are known from the literature
(Bashta, 2005; Ivashkiv, Bashta, 2011) but were not recorded during this study.

According to the data from literature (Bashta, 2005) and the results of current research, the most
abundant species during summer are Myotis daubentonii, Eptesicus serotinus, and Nyctalus noctula.
Among them, E. serotinus was the most often observed species in urban landscapes and adjacent
areas. Specimens of N. noctula prefer river valleys and lowlands where old trees are present, but
often hunting at significant altitudes. Myotis daubentonii predominates in areas near natural and arti-
ficial reservoirs and ponds (Bashta, 2000, 2005; Ivashkiv, Bashta, 2011).

The low number of females caught near the lakes in the summer can be explained by difficult
climatic conditions for rising the offspring (short warm period of the year and low temperatures).
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Species diversity of bats during winter hibernation

The studies of winter bat shelters were carried out on the slopes of Kliuch Mt., where the largest
number of caves in the Skole Beskids NNP is located. The problem we had to deal with was the total
absence of any information about the exact location of the caves. As a result, not all caves that are
known in the area were found. Considering the expected large number of caves that were not found,
the number of caves with entrances too narrow for humans, the presence of hard-to-reach caves and
separate halls of the caves, as well as a large number of narrow and long slits, the number of species
and individuals presumably are to be higher. Bats were discovered in 5 of 15 examined caves and
hollows of Kliuch Mt.

During the studies, 11 hibernating bat species were found such as Rhinolophus hipposideros,
R. ferrumequinum, Myotis myotis, M. bechsteinii, M. dasycneme, M. mystacinus, M. alcathoe,
M. brandtii, Plecotus auritus, Barbastella barbastellus, Eptesicus nilssonii. The largest number of
hibernating bats belonging to 7 species was found in the Pilgrim cave: R. hipposideros, R. ferrum-
equinum, M. myotis, M. bechsteinii, M. alcathoe, M. brandtii, and P. auritus. The largest variety was
observed in the cave No. 1, in which 8 species were found: R. hipposideros, M. myotis, M. bech-
steinii, M. dasycneme, M. brandtii, P. auritus, B. barbastellus, and E. nilssonii.

Single individuals of three species (Rhinolophus hipposideros, Myotis bechteinii, and M. mysta-
cinus) were found in three other small caves.

The most abundant hibernating species in the caves of Kliuch Mt. is Myotis myotis, which con-
firms the previous research by A.-T. V. Bashta, who revealed up to 11 individuals (2000). The total
number of individuals identified in each cave varied from 16 to 36 individuals, while the Pilgrim
cave was the place of their largest accumulation. The only one species found in all of the examined
caves was Rhinolophus hipposideros.

During the winter of 2014-2015, the greater horseshoe bat (Rhinolophus ferrumequinum) was
registered for the first time in the territory of the Skole Beskids NNP. Individuals of this species
were found particularly in the Pilgrim cave (850 m a.s.l.) in the second part of the cave, in a narrow
grotto at a height of 1.5 m. This finding is of particular interest as it is the first record of the species
in the territory of the Lviv region.

The hibernation period of bats in the 2015/2016 season lasted from the third decade of Novem-
ber to the third decade of March. In the summer, species of Chiroptera were not detected in caves.
The bats begin to use caves from the fall migration that starts from the third decade of August and
the first decade of September.

The total number of bats found during the current study in the mountain caves is relatively
moderate. The total number of individuals during each registration in all five caves did not exceed
40 individuals. In fact, the bats can use not only large caves for hibernation, but also various small
cracks and cracks in the outputs of solid geological rocks (Strelkov, 1970; Borissenko et al., 1999;
Vlaschenko, Naglov, 2005). The high number of such cracks on Kliuch Mt., as well as the relatively
high number of bats in the fall swarming period may indicate the potential to host hibernation for
significantly more number of bats in the area.

Species diversity of bats during the fall swarming period

The fall swarming is a phenomenon when a large number of bats is gathered up near an under-
ground shelter. This behavior of bats is an integral part of the fall migration aiming to find a place
for hibernation. During the time of swarming, pairing and sharing of social information between
individuals of the population can be observed (Dietz et al., 2009).

During the fall swarming, the catches were carried out near the main place of their hibernation,
i.e. the Pilgrim cave. During 20142015, 7 night-time catches were accomplished. In particular, dur-
ing the first netting on 20 September and 13 October 2014, 7 individuals of 3 species were caught,
such as of Myotis myotis (4 @ + 1 &), M. nattereri (1 3), and M. dasycneme (1 3). During other
catches, 31 specimens of 7 species were netted: Rhinolophus hipposideros (1 &), Myotis myotis (2 9
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+9 &), M. nattereri (1 9 + 4 3), M. bechsteinii (2 Q + 3 &), M. dasycneme (1 &), M. mystacinus
(1 &), and Plecotus auritus (1 @ +6 3).

In 2015, nettings were held more systematically and a total of 184 bats were caught during
5 surveys in September to October (fig. 1) that belonged to 10 species: Rhinolophus ferrumequinum
(1 &), R. hipposideros (2 3), Myotis myotis (54 @ +45 &), M. nattereri (4 Q +22 &), M. bechsteinii
3 @ +103), M. dasycneme (1 @ +3 &), M. daubentonii (2 Q), M. mystacinus (6 3), Plecotus auri-
tus (7 Q +17 &), and Barbastella barbastellus 2 Q + 1 3).

In the catches during 2014 and 2015, the greater mouse-eared bat (Myotis myotis) predominated
with 115 individuals. Large numbers of individuals are also observed for species M. nattereri,
M. bechsteinii, and Plecotus auritus. For the rest of the species, there are several discoveries. For all
species, except for M. myotis, the number of males was significantly higher than of females. The
largest number of bats was netted in mid-September, which coincides with the highest catch of
M. myotis. According to the studies, the number of individuals of the greater mouse-eared bat began
to decline in the second half of September. Instead, the number of individuals of M. nattereri and
P. auritus began to increase at this time (fig. 1).

In 2015, the fall swarming was observed from the beginning of September until the end of Oc-
tober. The peak of the swarming activity near the caves was observed 2—3 hours later after sunset.
A second set-off of bats before dawn was not observed. The rest period between swarming and hi-
bernation is considered absent for the greater mouse-eared bat. The activity of bats was gradually
reducing and the swarming proceeded into hibernation. Notably, the largest number of catches coin-
cides with the best weather conditions during the fall period.

Conclusions

As a result of the research held, it was determined that 21 of the 23 species known for the
Ukrainian Carpathians region are present in the territory of the Skole Beskids NNP. Among them,
the presence of 15 species in the Park was confirmed, while the other 6 species (Rhinolophus ferru-
mequinum Myotis brandtii, M. alcathoe, M. dasycneme, Plecotus austriacus, Nyctalus leisleri) were
recorded for the first time. The species R. ferrumequinum was also first registered in the entire Lviv
region. In the summer, 16 species of bats were found. The most numerous species were Myotis
daubentonii, Nyctalus noctula, and Eptesicus serotinus. During the hibernation period, specimens of
11 bat species were discovered.

Bats were found in 5 of the 15 explored caves of Kliuch Mt. The most abundant species was the
greater mouse-eared bat, M. myotis. The total number of identified individuals of this species on
each site varied from 16 to 36 individuals, and the Pilgrim cave was the place of their largest accu-
mulation. It was revealed that 10 species of bats are involved into the fall swarming. The most nu-
merous species during swarming was M. myotis.

The period of swarming lasted from the beginning of September until the end of October. The
peak of activity in 2015 was in the end of the second decade of September.

120 - —O— all specimens
—{— Myotis myotis
90 | [0 Mpyotis nattereri
—{0— Plecotus auritus
60 -

Fig. 1. The dynamics of the abundance of
30 - bats during autumn swarming near the
caves on Kliuch Mt. in 2015.

number of specimens
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